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(57) Abstract 

Disubstituted maleimide compounds represented by general formula [I] or pharmaceutical ly acceptable salts thereof; and medicinal 
compositions and protein kinase (PKC) p-inhibitors containing these compounds. Because of selectively inhibiting PKCp\ these compounds 
arc usable as efficacious and safe remedies and preventives for diseases caused by PKC such as complications of diabetes, wherein R 1 
represents hydrogen or alkyl; R 2 represents aryl, cycloalkyl or a heterocycle; R 3 , R 5 , R 6 , R 7 and R 8 represent each hydrogen, halogeno, 
hydroxy, amino, alkyl or alkoxy; and R 4 is W, or R 4 and R 3 or R 4 and R 5 may form together a ring substituted by W thereon (wherein W 
represents -(CH 2 ),-(Y) m -(CH 2 ) n -Z). 
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3- [1- {3- (2-^/W^^/H:'n!J^y-i-^;l/) t°;P) -1 

H f >- Y — As- 3 -^/V] -4- (^^A-T 5 y ) — 1 H — h° n — A — 2, 

S-i^^-V 2 - 2 4), 

3- [1- {3 - (4-t Kndfi/tT^y i/y ) rfxi t°A} - l H-^ V K— 
/V- - 4 - (:7i=AT * y ) - 1 H — t:° a — A' — 2 , 5 - *J0rZs (H 

JS0iJ 2-2 5), 

3- [ 1 - •{ 3 - (4-y f/Hf^y^y- 1 — f A) t°A) - 1 H--f 

> K— 3 ->f /U] -4- (7x^/V7;y) -lH-t°n-;V-2, 5 — 
(Hlfc0»J 2-2 6), 

3 - 7 /U) T^y] - 4- [1- (4 - (4 - t Kn^f^t' 

^y^y) y^/l/) -lH-/fyK^-3-^/^] - 1 H- t°P^- 2, 5 
(HJ6ARI2 - 2 7), 

3 - [ 1 - { 5 - (4 - t Kn**>tv*y >?y ) ^i^A) - ih-^f- 
/U-3 A] - 4 - (7x^;l/7; y ) - 1 H — t°n — A — 2, 5 -v^V (H 
J£0ij 2-28), 

3- [1- {4- ( 4 - y ^^H°^yiy>- 1 ->T /U) ^^^} - 1 > 
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K — A'— 3 — i f\S\ -4- {7 ^^;VT ^ J) - 1 H - t° n — /U- 2 , 5 - 

> (SIJS0iJ 2-2 9), 

3-[l-{3 — [3 — (tert 5 7 # /U/tf — /U) -f*;*/ t Kn 

- (4aS, 8aS) V*/ !J y- 2 /n tVl/) -1H-^F- 

3 ->f /U] - 4 - (^oi^/UT 5 7 ) - 1 H- fc°n— yU- 2, 5 - (H 
ffi#'J 2-30), 

3- (7x^/1/7^7) -4- [1- {3- (4-t°^!Jv?;t 0 ^!J^y) :/ 
p tVU) - lH-^y K — — 3 -4 >V\ - 1 H- t°n — j\s— 2, 5 -^^^ (H 

mm 2-3 1 ) , 

3 - [1- (3 - [4- (2 - t Kn^rv/xf/l.) t: 0 ^^^^- l -^/u] ^ 

p tr/i/j - 4- (^zc^/ur^y) - iH-t° 

p — A--2, S—*J*> (HK&fiJ 2 - 3 2), 

3- [1- {3- 7"at» -lH-^yK 

— 3 --f/W] -4- (7x^;U7 ^ y ) - 1 H- fc°n — ;v- 2 , S-^^V 
(SMS 01 2-3 3). 

3- [1- {3- (4-y^f/U7;ytvy^y) /ntVU) -1H-^ 
K — /l'— 3 — >f /U] - 4- (7xr:/U7 ^ 7 ) — 1 H — t°P — — 2, 5 - i?zt 

> (%ttM 2-3 4h 

3- [1- {3 - (7x-/U^;i/^=/U) 7 9 nt» -lH-^7K-^-3 
->f/U] -4- (^^n/UT^y) - 1 H- t°P — JV- 2, (HKS#iJ 
2-3 5), 

3 - [1- (3 -4 % ?*S— tV— 1 -sf/v?* tvw) 
-^/U] -4_ (7x^;U7^7) - 1 H- t°P— /U- 2, 5 -V>^r^ (HJfe^J 
2-36), 

3- (7x^;W7^y) -4- [1- (3 - t°7 ✓ — /U- 1 ->f /U^P tVU) 

- 1 H--f > K— 3 ->T^] — 1 H- t°D — /V— 2, 5 - 
-3 7), 

3- (T^^^^T^y) -4 - [1- {3 - (1, 2, 4 - H>> T 1 
— -O^) ^nt>] - lH-^> K — A"— 3 — — 1 H — t u p — — 2, 5 
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(mmm2- 3 8), 

3 - [(3 -9 xx u y^z^/v) 7 5 /] -4 - [1- (3-^5 ^ 1 - 

^/uyntVV) -lH-^yK-/>-3-^;U] - 1 H — t° u — yu— 2 , 5-v 5 
(Htt«2-3 9), 

3 - [( 3 - ^ n n 7:*= AO 75/] - 4- [ 1 - (4 --f 5 Vy*-/U- l - 
■YA^^AO — 1 H-t°n — /U— 2, 5 - 

> (HJt5#'J 2-4 0). 

3- [l- (5-^5^/^~l-^;^yf;u) - i h — f > K— A-- 3 
-^/W] -4- (7x^;U7;y) - 1 H- /U- 2, 5 - (HJfe^J 

2- 4 1), 

3 - [(3 - 9 n n ^^^/W) 757] - 4- [ 1 - {3 - (2 - / ^A->f 5 ^ 
V— 1 —4>V) t°;U) - 1 V K — A^ — 3 --YA-] - 1 H - t° n — 

^-2, (Hffi#ij2 - 4 2), 

3- [1- (3-7;v ; yft7 P Dl:» - 1 H-^ > K — /U- 3 -4 AO - 
4" (7x^75/) -lH-fc°n— /U- 2, 5 -v?*-^ Hfc**®^ 

mm 2-43), 

3 - [ 1 - (2, 3-^t Fn^r^n - lH-^fy K— A— 3 ->f AO 

- 4 - (7x^7 5 y ) - 1 H — fc° n — ;V— 2 , 5 -i/^ls (HffiF'J 2-44), 
3 - [ 1 - { 3 - (t: Kn^r>>^f;l/) ^<>v?yU) - lH-^y K — A' — 3 - 
AO - 4- (7x^;b7;y) - 1 H — t° n — — 2, 5 -i?Jr> (Jli£#| 2 

-4 5), 

3 - [ 1 - (3 - t Ko*^u t°AO - 5 -/ h^y- iH-^y K — A* — 

3- -TA0 -4- (37^-^7^/) - 1 H- t°n- /U- 2 , 5 (HJfe 
m 2 - 4 6 ) , 

3 - [1- {2- (4 - t y v>V) 3^ AO - lH-^fy K— A* 

- 3 - -f AO -4- (7x^757) - 1 H - t°D — A' — 2 , 5 (J| 
JS#J 2-47), 

3- [1- {3- (4 -^^A-fc^i) ) 7 P Dt» - lH-^fy K — A* 
-3--T/U] -4- (7x-/l,7;;) - 1 H- A-- 2, 5 - i/Jris (H 
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mm 2-48), 

3- [l- {3- (4 - fc°n y ^/vtxy *jj ) r/ntVW - ih-^F 
— /u-3->T^] -4- (;7^~^T^/) - lH-t B D-;u-2, S-*J3r> 
(SMfc«2-4 9), 

3- [1- {3- [4 - (t KP*Wf^) t^yv?/] 7°n t°;W -1H 

- 4- (^oi^i/UT^y) — 1 H- t°P — )V— 2 , 5 
(Hffi0ij2-5O). 

3- [1- {3- [4- (ter t V * is * /V 7$ ~ /V) \?*< y i?y ] ;7°n 
fcVW - -4- (7x^/1^7 ^ 7 ) - lH-t°n 

-/W-2, (*16W2-5 1), 

3- [ 2 - y ^-/V- 1 - ( 3 -*r/U7fr y y tvu) 
— -Y AO -4- -lH~t°n-;l/-2, 5 — 

2-5 2), 

3- [2-y^/^-i- o-t^yi/y^Dtvw 

--f AO -4- (7x^;U7 * 7 ) - lH-t°n-;U-2, (SIJfeM 
2-5 3), 

3- [1- (3-v ? ^^/U7^y7 P ntVb) - 
-3->fA0 -4- (7x^/U7 5 J) — 1 H — t°n — jv — 2, (H 
jffifirtj 2-54), 

3- [2-y^A-l- (3-t°PUv ; y~l-^^7 9 nt» - lH-f> 
K — A- 3-^ A] - 4- (7x^7;;) — 1 H~ t°D — A' — 2 , 5 - i>3r 

> (3lS£#iJ 2-55), 

3- [1- {3- (xf/^^f;U7^y) ^PbVW - 2 - y ^A- 

> K— A- 3 ->C /U] -4- (7xx/U7^;y) - l H-t°n — /U- 2, 5-v> 
^> (HSfe^J 2-56), 

3- [1- (3 - is* ^ J ^o-tvu) -5-y h + i/-iH-^yK- 

A- 3 ~>T A] - 4 - (7x-;V7 ^ 7 ) - 1 H — fc° n — A — 2 , 5 - "J iris (H 
J£0H 2-57), 

3- [(3 -y u n ^ -/l.) T^y] -4- [ 1 - {3- (4-y^A-^ 
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— 5 - is^Tl/ (^Sfe^'J 2 — 5 8 ) N 

3- [(3 -9 d nz^zc^/U) 7.5/] -4- [ 1 - {3- ( 5 - ;* ^/U- $ 

— /U-2, S-v^y (^6f|2-5 9), 

3 - [(3 n a 7xn;l/) 7 5 / ] - 4- [ 1 - {3 - (4 - t Ka*i/^ 

lH-t°P-/U-2, 5 - v^^&U* 3 - [(3-^n7x^) 7 5/] -4 

- [ 1 - { 3 - (5 - t Fd^^^/U — r 5 y*S — /l>- l :/n t:VH 

- 1 H — t° u — — 2 , S-i^V (3li&#"j2 

-6 0), 

3- [1- {3 - (2 -y^-A--^ 5 — 1 tW) -1H 

- 4- (7x^;V7 5 / ) -lH-t e n-^-2, 5 

3 - [1- ( 2 ->f 5: /W- 1 — >f /l^^f^) -lH-^yK-/V-3- 

-f/l/] -4- (7x-/U7>;y) — 1 H — t°a — — 2, (JlSfe#'J 2 

-6 2), 

3- [1- {2- (2»^f/l'-^^y-;l'~l->f/V) ^^/U} - 1 H- 

-4- (7x^/ur^y) -lH-fn- 5- 
(Hffiftl 2-63). 

3 - [(4 - 9 n a ^zn^yu) 7 ^ y ] - 4- [l - (3-^5 $*V— /l^- l - 
t>) — 1 H — f y F-/^- 3 A-] — 1 H — M°v—;V- 2 , 5 - i? 
(HJffitf'l 2-64), 

3 - [1- ( 3 —4 5 ?V As— 1 -4 /VZfu t°/W) -lH»>fyF^-3 
-^yU] - 4- [(4 -/ h^r^^zn^/U) 7 5y] - lH-t'a^-2, 5- 
(IOiS#iJ 2-65), 

3 - [(4 -^n^E-^ai^/U) T ^ / ] - 4- [1- (3-^5 *V~/U- 1 - 
^/U^DtVU) -lH-^>F-/V-3-^^] - lH-t°D-;l/-2, 5 - 
(31160] 2-66), 
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3 - [1- O-^^Z-zlz-l-^^D^u) 
-^/W]-4-[(4-hy 7;l^tD^f^7x^;l/) T^y] - 1 H - t° n — ;V 
-2, 5-^^"^ 

3 - [(4 T ^ /] - 4- [1- (3 ?V—A>- 1 

-^^/nf/P) - lH-t°n-/^-2, 5- 

(m&m 2-6 8), 

3 - [i- o-^f ^y^/u-i -^/i^yp t>) - 2-^f;v-iH — r 

V K— /U — 3 — /U] -4- (7x^/1^7^/) - 1 H-fu — /U- 2, 5 - is 
(Hffitf'J 2-6 9), 

3- (v-^ * J) -4- [ 1 - ( 3 -J % ?V—As- l ->f /i^ 

p fc°yu) — 1 H — i 1/ 3-^/l/]-lH - t°P- 2, 5 - 

J£#rJ 2-70), 

3- (is? p-^V^/UT 5 J ) -4- [1- (3 -J 5 ^V* — /W- 1 — >( >VZf 
P fcVU) - 1 H — >f V K— /U— 3 — >f /U] - 1 H - t°n- 2, 5 - i/^ls (H 
MM 2- 71), 

3- (v/^n^7°f-^7^y) -4- [1- (3 ->f ^ ^V — /U- 1 -^/U^ 
P tVl^) - lH-^y K— As- 3 - 1 H — t°P — — 2, 5 - (Jl 

JS£0iJ 2-72), 

3 - [ 1 - (3 —4 % yy*—/U- 1 -^/U^n fc°/U) - 5 - ^ h^rV- 1 H — 
^ > K — A— 3 ->T /U] -4- (7x^7;/) — 1 H-t'o — /U— 2, 5- 
(3MS«2- 7 3), 

3- (7x^/U7^/) -4- [1- (3-t fl ^!i^^f;l/) — 1 H — f > 
K— /U- - lH-t°n-/U-2, (HS£#'J 3 - 1 ) , 

3- (7x^/1/7^) -4- [1- (4 - f^y is =3-)\s) - lH-^fy 

K — A 3-^/U] - 1 H-t°n-;U~2, 5-i?*> (HJ£#j3-2), 

3- [l- {(l -y ^/Ut°^!J v^-3 -^A) -lH-^^K-^ 
-3-^/U] -4- (^zc^/UT^y) - lH-fn^-2, (H 
J£#ij3-3), 

3 - [ 1 - {(1 - * ^/Ufc^y -4Ji>) *=3-;V\ - i H — i 1/ K — A" 

19 



BNSDOCID: <WO 0006564A1_L> 



WO 00/06564 



PCT/JP99/04085 



- 3 - ^ yi*-] -4- (y ^^/ut ^ J ) -lH-t°n-;u-2, 5 -i/^r^/ {% 

Jfe#j3 - 4), 

3 - [1- {[1- (2, 3 - v=t Ko*S/^o t°/U) f^y v?>-- 4 
y^vW - lH-^y /i-- 3 --f/U] - 4- (^^^/bT^y) -lH-t° 
p— /U-2, 5-v>^^ (11*60(3-5), 

3 - [ l - { ( l — ^w^-Y ;ut°^ D ;/y-4-^;i/) y ^-/H - iH-^y 
K — /U— 3 — /U] -4- (7xn/U7 7 ) — 1 H — t° a — /U — 2 , 5 - 
V (HttM3 -6), XI/ 

3- [l- {(i -t ^ tr^u ^>~4 — f /u) ^/u) - iH-^yK- 

/U- 3 ->f /U] - 4 - (7x^/1^7 ^ y ) - 1 H- t°P- /W- 2, 5 - 

^Jfi (Uttftl 3 - 7) ^b45BJ; «9 31«H5 ( 1 ) E«t<0^«*^^ 5 Kfls 

(10) 
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(11) (i) 7bm (i o) ©v>t ix^iciis^o^eift-^n' 5 b'it-tyoxte 

(12) (1) 7bm (10) OVvfixiWclEfcW^Kife-r W 5 Kft^WXtt 

(13) (1) 75H (10) ^>^-ftt^tcitE«cov ; a^N' U-T ? K-fk-g-ifeXtt 

(14) (i) do) <Dv^-rnd^diE«cov j ai^-^^^ 5 Kfls-a-ttxi* 

*SH4£Jfc<RL2fflF£AJ:, #* L< 1*1 0«£j(±, $ <b * L < 14 3 0 fflF£Lh 
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y^/isg;, s e c-7>/i^S, t e r t-^fyvS, ^y^/^S^ ^ y^yf 
t e r t -^yf;H, ^*vyua«p3is^^e>n5o *f£L< tt«*»i7Zr 

R I( \ R 1 1 > R'\ R ! \ R'\ R 18 s R ,9 ^T^R 20 ic*5^Tl#(r$f* L< «y ^-/i-S 

Ifcl 75M4 ©|«XttMi^7^*;ulT$)57/v* ; ^ /HT*fc5 0 
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1 7bm4<DW.mjL\*&&m<D7A'*ji'mT?ibz>T/i'*/i>T ^ ;stfc5 0 

a, y£, >r y^7?ys, t e r t --f^-jvr % yi, 

-tOT/u^r^SpffiiS^^^c i 4 ©6«Xtt»tt^7/v*;Ht*)5i;7;w 
^7;;STfc6 0 WttCfty^W ^ y ^w^i, y^/i' 
x ^7 n->t y/p fcVP-N-^ y^^^r 5 y a^^f<b*L£ 0 

OT/U^^SPfi^^^^c i J!,l4 0||Xlj:Mi07^^Stfc57/^^ 
re^T/u^/L^r ^ J io/V^=^/vm\ bits ^(DT/v^J^T ^ J SPfi£#iJif2*: 

fto ^M7/^^^7^;;Sj t?*>sr/u*/u— t ^ y -^^/^n/U'S-efc «9 , 

x^7^y^/u#-;ul, 7°nt 0 /U7^*/P^-/^S, 4 V^o f a-t S J 
te^^-A-S, t7f/H N 7vhD^i, >f yf^^S, 7Xi/^;uS,-7;u 
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t e r t-7>/^^S, t Kn^ri/^^t^^S, 

/Vt^i/S, 2 -^.f/U7 ^ ;xf;^Vl, 2 -v^^f/UT^ yxf/^de 
fc9/A»Wi:tt7v^;S, 1, 2-v ? ^f;U7;^;l, 1, 2-v^^/i- 

*Lg{fcT*$>9, Aft:Wl-li/7xv?/S, 2, 3 - C/;* ^flsPT — Vj 2, 
3 -i/xf/v/7x^;I N 2 -^i^/lx- 3 "f-AsiTT — ifS g^^lf 
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* L< li7x=^S-Cfc5 0 

^rc^./vS> ^^vvi-g, ^^y^ri/S N ^ ^/w^^S&TJ*;* ^ 
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3r s-s ^ a» b m t£ n s o 

±te^*<z) risar/^^i/^^t^^Sj, 75/1, ±te^«co rfig7^+ 
Tt> iv^T — ^Sj« 7i-^S, ^y^/i/l, 7xy*->'i, 
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* tc e k&w t* & h« # ir ps ^ $ ti z t> n x- i± * v \ 

— JttSCCl] JC*JVTWJC*i»t5mttO-C*»5ri:iiS#*U<\ b^OTW 
1 + ntt«E»l 75H4 T"fc5 r i * L < » R'^WfWefeS i «f 
l:»SL<ttraiiOTfc!), l+niS3SVMi4Tfe^ R^SR 3 i:-ill/io 

W 

*- (CH 2 ) -C— (CH 2 ) — 
W 

m l < « 

w 

i 

*— (CH,) — C C=C 

I H H 
W 

Tf*Six5aS:»Bfei-5*^ Xtt, R 4 £ R tfl;:* o T, iC 
7" 

*-(CH 2 )-C— (CH 2 )— 0— 
W 

T*SH5SSr^fi£-r5 tf, L < ttm# 0 Tfo f? , 1 + n & 1 T?fe5 0 

— J&5£ [I] fc*sv>T, R 4 i: R 3 ^— *fclc&oT?gfifc-r5£K:*5tt-5 p 
+ q li2M4 0ltt-fe5riWfiL< L< ftp = 1 3>Oq = 1 , 

p = ltf>Oq = 2, SL<lip=2i)»Oq=lTfe0 ) 

R 4 t R^^-^t-^oT^^-rSStijolt?) p+rttO, 1 XI2 2T-fc5 ^ # 

tr 16 t R ,7 ^-it(c/ t eoT^ti-'b^3*^-r5^^j^^.i : it^m^-r^mmmi 
Hit**ift«oss«ife ; x\h->=l vm, -^vym, ^^.^m, y-r^mt. % 
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vf^tvts =>^?m. m^m. perk, y^^^m, 7^3>t>s, y^/u 
vvj*. fcmtx^i/'yj*, *mt'?y*i/<}M., fcmtris^-v j^mconm. 

# f t # 4% « ^ * m $l 5 v n r4 tk ft « & ^«se ft & t & ^ $ n s „ 

±BB— /©it [I] T?^$ix5{k*ffelc:*JV"»Ttt, a* ©gtt-ffca^ffi-T 
ft-T 5 rtif.dSo'< fifrSttflsi LT«tMtt»Sy ! v>7^fi/t 

B J- 1± r th h -t<< T <D m\i XJt ti h CO ^ £ 5 0 

nam*** rssi. mmm, mmm, gjgm, &&m. mrnm, %itm. 
^ssu u-*su »f!itPK ^«¥*8sb^j, -t©«i«An?a, mffw 

Uv^lln— /K -fen— ^ hy T-lTT 1 — K 1f 7 ^ h — * * 7=' 

s^lt, tueau *jpk mm., ^m, mmm. £mm, mm. 

Z7°1r/vm. hn-fffl, iTZ-A'SI, -at y *~>*#K SAftk ?L#k ->d, 

At>.b "9 Sfc 9 , l Uli-o. i m g l gco$£EiT\ l B l HI 75^&[h]#1$4 $ 
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^Mfttt, T-irhT5 KfSag&i: v-a. ^^^^x/KO^f-g-S'fkK^I-J: <9 ^ 




HIS 

ai^x/u^rigE^tf,- 7^^y#iMT> ^iP75MJ!)PrUTT" t e r t-^h^->^ 

y **fb-t- h y i^mitu y ^a^w^so#^ett'^^^^s^$ 

iif^?g«£ : n n p< ^ > s ? a n sJwUA, E3Sft^*, 1, 
y^O/vn yy^^I ; 1, 4 - v^^r U" V, i;xf-A,x- fvK l, 
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12 11 

WL&m [2] bWL-tm [3] t^DD^A, E9ig{bj^^> aUt^H^ h 

{t-a-^ [i-i] ^#5rHSf*5o 

mmi-2 




[8] [l- 2 ] 



W, 1 lg-^3lg 

■fk-g-^l [4 ] i <0m2mm (J.American Chemical So 
ciety.Vol. 119, No. 41, p. 9641-9651, 1997) 

tmmizLTit&vo [s] ^#§:i!ist*i5. 

<b£-*5 [8] £<9m&-l - 1 com2XSt|s]tl(CLT<b^#J [1-2] £W5 
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2-1 




(CHjV-fYU-fCH^-Z (CH 2 ),-(Y) m -(CH 2 ) n -Z 



Jl^-Xfi h ^ ->/u^-dp^t?«)BlHl2E-e*>5. ffl.U i= m = n =0 

© i: # Z li7k*J^^-eii:^^ 0 ) 
% i IS 

jb-a-^ [9] kit-tm [10] Sr^g'K T/U=f>-#ffl»T, »*L<rt^SP 
Tt* t e r t h*ris% U^A, TkSS-ff*- h V 7fc«-ffc# D'JA, -f h D 

[i i] 

Sli Ltli, 1, 4 - v^^lf-V, -^xf^x-f/K 1, 2-i>7 h*-> 
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it&m [11] i uift i-i©n T-utmrnn ixft^* [12] 

I31g 

{t&® [12] ±9S5fei - i<n%2T.utmm^LTit&vo [1-3] *n 

£-*«:ffl^*§*ifc«rfTV^ & CO iSfKlf 5 £ t & » £ L 1/ \ 
M&2-2 

_hSE— «5t [I] l^d3V^TWfcj3»t5Z*i<fta$nfc*»St?feS 




(5t<K Y % Urn, n, R'&t*R 2 ttliai!fc<©»?>-e*>0, R ,4 tt*M<0«tt 
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m i ig 

ik-sm [13] h\^m [3] i - i <D^2^mtmm^Lx^^^ 
-^v^s, ^ hdrv-7« ^-^mm^m? bn&„ #<jx.te\ r'^u e r 

f 216 

fb^fel [1-4] 5r^^^. T/w=f>-#|g^T, ^*nT, l-!)7i=M77 

$ vm<D^x2^^{tm^m^^--oy^it^no rtti vit-etmt 1-5] 

811: LTIJ, 1, 4 -v^^-y-^, ^^-/u-ji — f/i-, 1, 2-yn*-> 
fh7t K n 7 7>-$©x-f;W^itI ; i?9 v v * # n n ^/l- 

#jx.i±\ -fb-g-^i [1-4] ^^^>fv r^=i^mmuT, ^*nTT-2, 4, 6 

^vifv, ftI£^<7>WM^#£ 
<t:£-fe [i-5] WTTI^fe [14] tl^J;^ 

ft^fe [14] f7 7'-/K 1, 2 , 4 - h y 7/- /W^CO 
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<fc *Mfc^ [1-6] 5r#5ri^T*$5 0 
8£SR<fc LTIi, 1, 4-i?*-*1H<\ i?3i^/U;x— fvK 1, 

it-Gtto [14] aJ<s*jfe-e*>5i*B:» ^xa&itWfTfr? r. taw*. 

SSffi2 - 3 
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HN-CCHafe-Z 
R 10 



N-R 2 



R 10 




MR 18 

(CH 2 ),-S-< NR 1W0 
[I -1 0] 

Z, 1, n, R\ R 2 , R'\ R ,4 SU«R ,s iimIii!!Oiii9Tfo>9, R'\ R 

SB 1 IS 

<b£4fe [15] tit&to [3] &Kjfe2 - 2tf>3B l let mmz. LtSlSS-f 
3 rite J; iMfc£-*5 [1-7] *r»5 5. 
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ik&ta [1-7] ^K2-2®S2ii^«iatsj£$t5rtia») 

ik&to [i-8] Sr»sr <b/5ST#2) 0 

[1-8] bfc4tm [16] £Mffi2-2cDSB3IfI£|B]«tcLTKJ£: 
h\z£KHfret® [i-9] *»5rt*ST#s. 

fc-g-* [ i - i o] Srssr tasT?#*. 

gliUlt, 1, 4 - i^ai^/Wai — fvw, l, 2-i>*h*U 

f^^ifVK, T-fe hV A'%$<Z>mteM®k ; * # J — /K /K n 

St& 3 - 1 

^i^fett, -hf2— «SC [I] I^V^TWICi31't5Z^ftlJltt7 5ySt5 
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<jJONH 2 R 13 -(CH 2 ) r (Y) m -(CH 2 ) rr ^^^R2l 
[18] 



Or 



H 

[93 




CONH 2 



H 



NHR 1 R 2 
[33 



(CH 2 )r(Y)m-(CH^ ir ^N-R2i 
[19] 



(CH^fYH^CH^rt^^-R 21 
[2 0] 



*3IfI 



*4Ig 




(CH^rOrj^tCHz),,. 
[1-12] 



o 



T-R 22 
[21] 

»5I8 



(CH^t-^^H^^-^^N-R 21 
[1-11] 



— R 2 



[1-13] 





N— R 



NR 24 



(CH 2 ) r {Y) nr (CHa ( r^ N N— ^ 

[1-14] NHR 25 

(Stf, Y x U m. n, R\ R\ R 13 fcrt9JB<&S t) "Cfe 9 , R 21 ttT 5 ^<£« 
StfcO, R 22 (tfig7/^^ST^t), T-R 22 ttT^*Mb»]Tfe 9 „ R 23 
IttBtSTfe 9 , R 2 < &t>*R 25 tt-ttb-PttRI— * L < teSfco TtK*^* ttffi» 

HIS . 

*fc£» [9] fc^t** [18] 3rK&2- i^»iXSir|pl«^LTSJ£:*-fr 
S^irta^^ft [l 9] «r»5Clij&s-e*5. 
I2IS 
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[20] zmz^kftx*$z> 0 
3 is 

ft^^ [20] bik&Vo [3] ^Sft i - i (^)| 2 ig t Pii: ITK J t 
£ r £ J: ^ffc^fe [ I - l l ] £ D 

it&te [ I - 1 1 ] COT 5 y«aSSrtSt±9tt«gt5 £ t J: Vik&fa 
[1-12] £r#5r i*-e#* 0 

[1-12] zmm*. tfij> y £?g£^- h y tK^ 

l] «f tSJc5$*5r irfci [I -1 3] Srft5rtas-CS5 0 

Sit IT«, /K ai^y— /K n-^n/V- /K ^y^n/V- 

/^7;^-/V|iI; 1, 4 -v^^r-y-V, ^rc^y^ — ^/u, l, 2 - 

^ 6 Ig 

it&m [1-12] &m&^, mt, rk* y h y 

ft-*- h y 7k®HL# y h U x^;u7 5 y^o«S<Z)SST, [2 
2] Vik&Vo [1-14] d £ 5 0 
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mmt LTfi, 1, 4 -S?aMf!>->\ *J>=t1-,V^-7-,V^ 1, h=*V 
ft-frtt [2 2] IC&^TR^&T/R 25 ^ t e r t - 7 b is* A,i£~}\> 

2I ) ,-C*5»^fcR«tt-CRjSSrfTV^ Z#-NHR", -N ( R 22 ) 2 Xtt~ 
NHC (=NR 24 ) NHR^-efcSft^SriSCir^tf 5. 
K«fc4- 1 

Mfe4 - 1 - 1 




[23] [24] [25] 

HIS 

[2 3] L< JiJ&SJT, **<bT/w5 - -> A y ^<>2>,, 

jc't'-S ^C0il^C0jfi7c?£tC J; 9 it'a^O [2 4] i#5iH!f#5. 

y^An^ySSl; 1, 4 - v^^r -y- v^^yUoi — yvK 1, 2 - is * 
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ft^*'[2 4] <^7K®!S^ii»0*jfe-C{%^-r5 Ctia Y)it<&Qs [2 5] & 

Tk^ScD^aSt Ltli, t e r t -^/V-;7 i y Tlr^vug, 

-O-^A-X, ^ H*«>=* h =Jf v-^^/V««|^^lf f,jl5„ R"^t e r 

t e r t -7*f-/W^7i=;w->!J/u^ n^-f Kir-f 5 ^V*— ^-eM-aSr-T 5^cD 
i!i?fe4 - 1 - 2 
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[28] [1-15] 



I5IS 




[1-16] [1-17] 

m i xn 

X$k (Tetrahedron, 4 7, 4645, 1991) %.TJ3C$ik ( J . 
Med.Chem., 36, 21-29, 1993) m fdfE*t<E>^}£ t m&iZ. LT* h tltlit^ 

m [25] zmm'p, ta^^h^t^ ^•uTx-mt^-^D-v^tK^^ttz 

JftSPT. mT>*~T7kbRfc£i±Z>Z irlc J; 91k&* [26] &#5;t 

»«ti,ti±, ^d*m, mmtmm. mt*^^>. h^xy, =hn 
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I21g 

m [2 7] tusr tas-c^s. 

v^»7G&^L< tt**ft&*fflv^5r Lv\, fc^fe [2 6] Sr 

ft^Ofl-m^l 3 , ^fiTT* h y 7^n|tK^«)KttIRy h y m*-/^? 
B 3 Ig 

[2 7] ±9«Si-ioS5i xmirlH«(wLr^#» [2 8] Sr*t5 

I4I@ 

[2 8] kit&M [3] J; OSfei - l <z>^ 2 X*li: isHfUd LTfl;^ 
[ i - i 5] £»5 rtiSTf 5 0 

|5Ig 

it&vo [1-15] zmm\z£<Q*§$tm(Di%mmziyi.&w-i-?>z t^a^oit^ 

m [1-16] S:#5;t#!tt5, 

#']x.tt\ R 27 ^ t e r t - yf ^v ; 7ii;V'>!);Ht&5l^ 1 IlgT> v 1 " 

[1-16] t it&m [14] i? 2-2 com 2 ig&u<!& 3 ii 
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kmmizLXik&to [ I - 1 7] ifiiiiSfti, 

mm 4 - 2 

MS 4 — 2—1 



30 



R 0 



1 I? 



OAc 



p 

[2 9] 



X-R 

[3 0] 




OAc 



31 




X-R 

[3 3] 




2X.U 



p 

[32] S3IS [34] 

US l IS 

ttSsfcJ:"?, [2 9] <D*mmwk&Vo [30] 5 r 1 1- «t o 

J&BftSt U ib-a-fe [3i] ^||§;Hif^ 0 

0"JX.I4\ R M ^Mv';l'!©l^ 1 [2 9] £^h^t h , D77i'II ! t , 1 

AD^ytt [3 0] !r-f-t^T^7k^R 30 -O- R 30 $rffi^T^ J:Vn 0 
|2Ig 

fb-a-^j [3 1] (DT-tf-^mzftmz. x <oitm&^z> r t\zx Qit&m [3 2] 
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tf* fls-g^ [3 1] S:KK# U ^^..RKt f y * A»^S«)#fiT, TA>dt 
^CT\ [2 9] (DT-fe^yUSttftl XSlCj3^TKJ6*i a , US 

ffc^tt [3 2] OTk^Si^^feic X Vit&Vo [3 3] ^iAt^r £ie:J; 
m& [34] $rl#5rt^T^5c 

R 31 3ftS t e r t - ^^7 U /Htfc58^, [3 

2] Sri*,* 5 t e r t -7>^^7x^;V^ nDV7yt^ 

- 2 - 2 

[2 9] d><b> ffc^fe [3 4] (T^-^^^-e — TfoSte'^ 
[3 7] S:#5*ife^feSo 




OAc 



X-R 31 

[3 3] 

B1XI 




OAc 



30 



2 11 




X-R 

[30] 

g3Ig 



^29 _ 

R 0 



„„28 ^0R 

i if 



OR 



30 



P 

[3 7] 



[3 6] 

(stcK # SB -is- IS Strife Oil "9 TfeS.) 
ffl 1 IS 

[2 9] £r£!&4 -2-1 ©$3IltPII; LTlt^ [3 3] tg 
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l&ZltZZ -ijcj; [3 5] ^»6r^Sfl5 0 

ffcig-* [3 5] 0)T±^;i'&Zmmz£<9)&ffl:£ltZ>^-bT°it'&®-[3 6] & 
rrt-Utl [2 9] ©7tf;HttR 31 ^Se#Sr^^.-flfttt$lx5*fliaT? 

jfc##3 [3 6] £Mjfc4 - 2 - 1 ©SB 1 IgtlBl«lCtTft^* [3 0] 
(CJtS: iricfctf-ffc-a-^ [3 7] &H5;HiT^5 0 

§Sjfc4 - 2 - 3 




[40] [41] 

p-ttp'J:?) i<J>*^«HRT?ifc!K R 28 , R"\ R 3< \ R 31 RXf# ttWSftw 
« 9 T? 3 „ ) 
S5 1 Ig 

ft£*5 [3 8] . T/V=f^#H^T. t e r t -^h*^* U 
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it-^m [3 9] Sr»5 r b&tiZ 5„ 

^^CO^Nnyi/^^giE ; l, ^m^/Wai — i, 2 - v? y 

12IS 

<t£-^ [4 O] Sr^SHwJ; i?3g5S-r5r [4 1] *j|5;i* 




[3 9'] 

fc*S» [3 8] \Zftz.X<t&yo [3 1'] -fb^-ifel [9] ti&4-2 

-3wmiXSt[W]«(cLTS^$-tir5^t(-J;i9{b^^[3 9'] 

K8s4-3 
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[48] [49] [50] 



*>0, R 30 S:I>*R 31 ttBlIiEWii^T'&5o) 

ins 

{tl^ [4 2] trfflKf, T^=fv#ffl«T. ^Xtt^cojSi^(D#?tT 
T% [4 3] <b£;j£$-ti:5 r fcfcj: [4 4] Sr#5 r. t * 5„ 
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^egCD^-a tf^Jk^&Wk ; 1, 4 - i^^-^V, S^oi^/V-j. — f/U> 1, 2 - v?^ 

m 2 is 

<b£-*fe> [4 4] Sr^&tdJ: i?S7ci--5r tKJ: [4 5] 

tf'JxJi", -ft-^^ [4 4] £ri££PT\ =-9 / — ^©7^ = — /W^tf, 7K^{b 

9? 3 X*S 

-ft-e-fe [4 5] ^jg^ff, P^f-/UW#ffiT-r\ LipasePS8*iS 

J&£-tf5 r * JdJ; «9 Tfc^Sttfr (rr-c«Rfr) -cfcSfc-S^ [4 6] Sr^sr 

t?^nn^^>' > ^PD^/l/i, ffltS-fb^lif s 1, 2—7^nni^f ©ap 

^V^jgig ; 1, i?;n^,Voc — i, 2-^^ 

v s x h 5 t h'o 7 ^ >^coai— ^/i^jgjjg ; f^*/PA7 5 h% i^^/U 

flS^tt [4 6] 4 - 2-1 ©36 3 XgirHHSir LTfbl^ [3 3] 

jCS-BtS r t t-<fc <0<t&*S [4 7] 5:#5^t^t#5 0 
AS 5 X® 

lb-£-#! [4 7] £^fet;i J; 9fl&T-fc?vWb£-£5 r irl^Oft^ft [4 8] £ 

1611 

ffc£-*> [4 8] SrJjjfe4 - 2 - l coJB l XS4:l^«l£l,Tft:£-i» [3 0] irS 
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fcZ-tZZbtzZy . {k-a-m [49] £r»5 ZbtfX-% 5 C 

[4 9] ^iS4-2-3©Iiigtl^itLtS6S*5rti:J; 

[5 0] ^?#5Ci^ft5o 
Ltli, 'O't'y, h*=->s #'>u^*©K<b***«P«E ; 

y^^^i* ; 1, 4-v ? ^-=3ff->', ^ai^/woi— x/P, l, 2-i;^^->i? 

**J» 1 1 l6T*ft^«i [4 3] CftxtvD/ ^ h y /v-fcfll^l^BScDRjfcS: 
ffv\ »cVN-T?3l7c*fi-5 i irici Uit^ft [4 5] ^i5rtt)t§5„ 

*Ki'£{CJo^Tttiaffi4 - 2 - 2T-tT?<£II£<75fttt#;i£rfiJffl L, IhJ 

M&4 - 4 
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H 




[1-20] [1-2 1] 

m i ii 

§!lj£4 - 1 - 2TSt,il5^[ 2 7L«jfc4 - 2-3 fH?>ll5Mft[4 
0] R&it&Vo [4 1], XI*Mfe4 - 3 -CnhiX^it-^m [5 0] fc|SI«fcLT 
'ftbtLZit&Vo [5 1] SrSJfel - l ^l^«(ibTSlC$-fr6r ir J; <Oik-£%o 
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[5 2] Sr»Sit*JTf*« 0 
1211 

\<C^m [5 2] SrS8ffi4 - l - 2<z>^5XSi:I^«t-LT)af*g|-rsr tlci 
*Mt-fr*> [i-i8] <M#£r tWSS, 

f 3it 

[1-18] *§!8s4'- 2 - 1 ©Illlt^iaX^ft [30] 
tKJ£$-t»:5 - ti-i Vik&Vo [5 4] ?k%Z>Z. £#s-t?#3 0 

I4ii 

fc-g-fc [5 4] ^IS 2 - 2 ©I 3 Hi L t<t^ [14] £KJS£ 

i t i 9 -ffc-a 4£> [ I - l 9] i^-etS, 
|5Ig 

K&m [5 4] ^SSft2-3WS3Igtlliiat^ [16] 
*5rti:J:9M* [1-2 0] SrfSrtiSTfti. 
f 6Ig 

ffc^l* [5 4] «r«j*2 - 3 co^4 T.W.tmmz LT£^tl [17] 
t5r bK.£ Vit&to [1-2 1] Sr»5^i:*J-C#5 0 
§8ifc4 - 5 
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X-(CH 2 )-Z 




[5 8] [1-22] 

«JSfe4- 1 - l-C»e>Jt${fc£-tt[2 5]Xlilft4-3t1l^ti5ft^[5 
0] fclBHSfcLTtefeixafl;** [5 5] 4 - l - 2®i5IltPii; 

L,TflK,«sIi-5rir(cJ; Y) it&W [5 6] £#5 rir^ft 3 a 

1211 

ik-B-Vo [56] &7kmik-f h V VJ*. tKSHL U ^^^^o^Scd^ST. -fb-a- 

ft [57] irKj£$-yr3 ;tlc«t K>ik-frV>) [5 8] £#-5 r t^TtS. 
I31g 

ffc£-#> [5 8] ?rM?£4 - 1-2011 Ig^t,! 2IgWiSl - 1 ©| 
1 Ig^t»l2Ig^^«|cLTft^ft [1-22] ir^T#S 0 
Mfe5 - 1 
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T 

X— (CH 2 ) — C— (CH 2 ) ;— OR 3 ' 




W 

[6 1] 




( 



r 



[60] [62] 
Ph W W W^ 1 " 



[63] [64] 



[6 5] 



ffi i IS 

fb^#9 [so] £ig*fc2- i com i iStPSHSfcLTfb-g-** tsi] tfrfcZ 

*5ri^J:9ft^* [6 2] S:#5iii!-e#5„ 
1211 

ffc^ft [62] &«ifc4 - 1 - 2(&*5iefcra«»-LTEJC£*5r.£:l-J: 

[6 3] SrH5rt«ST#5„ 
S3IS 

ft [64] S:#5: fc-as-C#i. 

S4ii 

/W^E057'/W3— ; ^Vif^, ^v-UV^CO^HtTk 

*^i££!£ ; v 5 ^ a n t * V, ?nn*/UA, Va&itpkm, 1, 
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[68] [69] 



H 




^st> mmt^? ; -^m(Dm£T;^=>-/um;&m% c P>. its® [6 5] t 

[6 6] ^l^ri^ttS, 

g^rfXTML^ [ 66 ] ^ 3 ryfcji ^/um^T^^/Uitm^Klt^^^ r 
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ZVik-SVo [6 7] Sr#5rt^f#5„ 

[6 7] srjgjifs nmT. ^T^it^v ^^(D^r^itmtR^^ 

[6 8] SrWir tiSTtSo 
[6 8] 3?*fcic:J; *>to*.&#-tzz.klz.£*)ltitto [ 6 9] 

I91g 

■fb-a-ife [6 9] £*g&>*\ mt?-*—/i', Smt!);^©AB^yftffli 

*» L - *^-CTv*=T*t>©r 5>««r-^jtsr itct o-fb^ [70] & 
ft -5 r £ fr-QZ s D 

3? 1 0 ig 

[7 0] Sr«|ft 1 - 1 £E]«|£LTKJS£-fr5££fci: 0<L£-tt [ 1 - 
2 3] Sr#5rtiS^5. 

JUtetfij 1 - 1 

3 - (lH-^y K-/P- 3 ( ,V) -4 - [(3 7;/] 

- 1 H — fc° P — /U — 2, 

a? 1 II 

> K— /U- 3 -T-fe H7 5 K (10. Og, 57. 4mmol) SVi^a frgf ^ f-^ 
(7. 46g, 63. lmmol) ©i?^f-;Wtyl/A7 5 K (DMF, lOOmL) BB^T/V=f> 
mmm, Ottt e r t h=Srv-;*7 y ^J* (20 gl 178mmol) SrJPx., Sit 
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-A— 2, 5 (39. Og, DMF55%^W) £W/c 0 

1 - 1 <Dm l ISH^lI^ LT#feW:3 - fc Knaei/- 4 - ( 1 H — 

-Y Zs K-A- 3 f A>) - 1 H-t°D-;P- 2, 5 -i?*>> (350mg, 0. 69mmol, D 

MF55%M) tm-7^y^ (258mg, 2. 09mmol) SrRgfc (2mL) <f», lO.Ot 

^^/u= 4/ 1^3/1) -e««i-ar 9*a<t^4feSrHfeS« dosmg, 

46%JR*) HTSfco «f*«^*l K*-*- 0 

mmm 1 - 1 t^icLtsiw i-2^bi-i 8 toit&yo&mzo $%mu 

1 frb 6 i-7^^ 0 

*ns«i 2 - 1 

3 - [ 1 - (3 - t Kn Srv^n t°/L-) - lH-^y K — ^- 3 - ^/V] - 4 
- (7x^;P7^7) -lH-t°D-/l/-2, 
» 1 XS 

^ >- K — /U- 3 -Tir S K (2. 0 g, 11. 5 mmol) CO DM F (20mL) mWL\Z- 
T/^=f>mm^T. 0°CT'7K*ft^ h V A (964 mg, 24. 1 mmol) 
Jf#t&, l-^'n^-3- (t e r t - ^^^f ;U^!J;^^) :/nX^ 
(3.05 g, 12. lmmol) SrJPx., iiT2SfB)t»Lfc 0 Slfcfi^WS: 1 0 % * a: 

^»**»E^^ar, s^fwsau *«»«rft»*4i[*Ta»a, sac 

: ^^rfy/BS[xf;l/= 2/ 1 ) "CltSf 5 r Id i K> N 1- [3- (t 
e r t -rftf-fls*?* J-tlsZ/V /VJr*i/) t°;u] — 1 H — 4 > V—Sls— 3 — >f 

/^TirhT^ (3. 39g, 85%JRSp) t LT#fc 0 

S2Ig 

^4609 2 - 1 <Dfft 1 XS-C#e>tb7t 1 - [ 3 - ( t e r t - ^f^/^-J^^^iy 
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y/l^^v-) 7°n tVW] ( JUT± hT * V (3. 39g, 

9. 78mmol) RTJt/*- V *J * ^ (1. 27g, 10. 8mmol) ©7h5t Ko75> (T 
HF, 30mL) Affile T/l^V#ffl^T\ Ott t e r t - :/ h^rv-^ y £-M2.31g, 
20.5mmol) SrJnx., Lfc B SJ©»^S: 1 0 %^ 

*fc2£*\ 8»^f/^ttWU ^«»SriaW*Jft7KTf*»«, *«ES:«EETa 

f-^/g^^m^/W=3/l ) T?»«t5riCJ:9, 3 - [1- {3 - (ter 

- 4 - fc Fn^r>>- 1 H- t°n -/W- 2 , 5 -^tySrSfilSfl (2. 84g, 72%i& 
4S) £ LT#fc 0 

2 - 1 ^2IiTllbhfc3 - [1- {3 - (tert -^/l^T* 

^^U/ut^v') /ntVW -iH-^yK-;v-3-^/^] -4-t 

y-lH - fa 2 , 5 - (2. 82 g, 7. 04mmol) Xt/T = ]) V (2. 62g, 

28.2mmol) (7>ftK (lOmL) g«^r 1 O 0°CTM B|F P 1«tf Lfc 0 K^/E^St^E 
TI«fL SfiCTHF (lOmL) W 1 Mf h 7 7Y^7 - ^ 7/^7 ^ 
F/THFg'S (7. 74mL, 7. 74mmol) SrNStfcSsJiq L . l^T'-lftS^ Lfc c Ki£ 

= l / l ) t«Kt5rtl:J: 9 , *H{t^*Sr«feT*/^7r ^ (2. 35g, 

92%©*) tLTWfCo ^lf±fi5r^7(-^:i- 0 

HJStf'l 2 - 1 LT2I160«2 - 2d>fe 2 - 7&I>^M']2- 44)5^2 

-4 6 0<t***r»fco *tt«S:S7i^9»t;«2 1 ^ 2 2 " 
UttM 2-8 

3 - [1- (3-y^/V7;;7 P nl:>) - 1 H-^> K^-3-^f^] 
-4- -lH-t°D^-2, 5—i?*> 

% 1 XII 

Hlfe^J 2 - 1 -C#tbHfc 3 - [ 1 - (3- t Kd^^d tVU) - 1 H-^Y > 
K — /U- 3 ->f /W] -4- (7in;U7;;) - 1 H - fc° n — /U- 2 , 5 - 
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^ (l.84g, 5. 09mmol) CO T H F (30mL) jSjKKT^^SHSCT, 0tt?MJ7 
=tL=i/UfcX7 j is (2. 67g, 10. 2 mmol) RXfN - 7* 9 v'W 5 K (1. 81g, 
10.2mmol) SrllK^An^, 0°CT2 0MltfL^ o RJfcfi£>» K^Pll^ SrAP 
?dp^AT«1, f«IS:i)ffiT*»Lfc B #fenfc«ilE«r$/y#y 
/l^V-A^ u-e h^77^ - (BBBSME : ^**^/ / Wift3i^A'= 2/1) 
M-T^r <fc 9, 3- [l- 

^/U^r* (l.35g, 62%IR*) iLtifco 
I2IS 

*16«2 - 8<£>g§ 1 lST^btl^3 - [1- (3-yn^ynt» -1H 
-4 is K — /U- 3 -^A-] -4- (7xn;VT^y) - 1 H - b:° o — yU - 2 , 5 
--J^Tls (53mg, 0. 12mmol) (7)THF (imL) 2 M v 5 * f/l^7 ^ >-/ T H 

F}£fi£ (ImL, 2.0mmol) SrJQx., Itf 6 0 °CT 1 O B^lffif Lfc 0 £JSlE^*&> 

T^-A^T^ (45mg, 93%IR*) fc LTi^ *fomU*m 9 i^i^ 

^JfeF'j2-8 tPi{:LT*ftW2-9^b2-3 5 XUHlfefll 2 - 4 7 frh 

2-5 7 <Dit^m^ntz 0 vvmuzmB^h 1 8st?«2 2^t>2 5i^7n-r 0 

HJ&tf'J 2-36 

3 - [1- ( 3 - ^ ^ ^/-/U- 1 -^;l/7°p t°;P) 
"^^] - 4- (-y z^^/UT * /) -1H - t°P — f\s— 2 , 

^ 5^/ — ^ (40mg, 0. 59mmol) CO DM F (ImL) Mi:T/^V#HTs 0 °C 
O h y (24mg, 0.59mmol) ^JOi, 10 Xffiffl 

2"8(Z)glIgTll?)tlfc3 - [1- (3-^P^7 P nt°/l/) -lH-^y p 
— yU-3-^/W] - 4- (7x^/1^7;/) - 1 H~ t°P — /U— 2 , 5 - 
(50mg, 0.12mmol) SrSSAo L. SfiT3 0»B«ttLfco S(58^»Sr 1 0-%^ 
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feT^e/w^r* (37 mg , 76%iK*) fc LT#fc 0 «H4tt«:*i 8 fc*-fo 

nifi^y 2 - 3 6 t mwz LTMi&m 2-37^^2-42 sv^sfli 2-58 

Uttftl 2-43 

3 - [1- O-rt^/ft/ntVv) -lH-^yKwv-3->f;v] - 
4- (~7 ^=-/l«T ^ 7 ) — 1 H — — yV— 2 , S-v^^ ^t**«iS 

mmm2- scomiT.mtmm^^xm^titz3- [ 1 - (3-^^nt° 

/V) -lH-^yK-^-3-^;I/] -4- (7x^/1^7^;) - lH-t°P- 

5-i/^->- (90mg, 0. 21mmol) 5:^/— (1.0ml) Clj§fi?L, 
UT (I4m g> 0. 18mmol) Sr^^TiP X. tl&, 1 1 JPf^iSgE Lfc 0 

*>j*/* 9 J —>v= 9 / i ) -e«SH-5 r ir HJ: V) mmit^^}^^&T^/^^ r 

* (91mg, 85%lR30 i: LTf#fc 0 ifettfitS:* 2 l^*i- 0 
3-1 

3 - (7x^;i/T ^ y ) -4- [l- (3 -t^y ^/i^^/v-) - iH->fy 

K — /U— 3 —>f /U] - lH-fP-^-2, S-v 5 ^-^ 
* 1 II 

^ V K — /U— 3 — T"fe h T 5 K (1-Og, 5. 74mmol) £ 1 — t e r t ~Z? h^r^ 
^^^^/^- 3 - h ^i-^v/^f /Ut'^y v^y (2. 33g, 6. 31mmol) «t »9 HJ6^J 
2 - 1 (Dm 1 XH£|5j«tCl LT, 1 — [( 1 — t e r t - 7 h * /UtK^/I- 
y v>>- 3 -^/W) y ^/u] - lH-^fy K— ^— 3 ->f A*T-fe hT 5 KSrISfe 
T^l^r;* (959mg, 45%lR30 t lt#fe Q 

SM13 - 1 (Dm 1 XffiT^btufc 1— [(l-tert— y V * i/iJ — 
fc°-^y v^- 3 ->T/V) y f"/^] ~lH-^y K— /U- 3 -sfAsT± h T 5 K 

(860mg, 2. 32mmol) <t 9 HS£#'J 1 - 1 <7>S? 1 iStl^i^LT, 3 - [ 1 - { ( 1 
- t e r t f ^/V'jtf — y v^- 3 AO ^^^} - 1 H — yf > 

K~ /U-3--Y/U] - 4- t KD^v'-lH-t 0 P-^-2, 5 - v^^tgfe 
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T^e/U^r* (316mg, 32%lR*) t LT»fc 0 I^B#i-, 1- [(1-tert- 

-YA'TirhT? K (545mg, 63%iR*) £[H]ilXLfco 
1311 

311ft 0S 3- 1 (Dm 2XS-C#feixfc3 - [1 - {(1 - t e r t-7>^r^^ 
^^;H: e ^!]^y-3--^;u) j^a-} - lH-^fy — — 3 - ^/u] - 4- 
t Kn^i/-lH-t 9 n^-2, 5 - v^V- (220mg, 0. 52mmol) «fc <9 , HiSi^J 
1-1 ^2Ig^ii: IT, 3 — [1— { ( 1 — t e r t h^r^/^^ 

/vt°^<y 3 --f/iO - l H->f y K — /i^— 3 — f /i*"] -4- (7 

zc—sUT * J ) -lH-t a n-;l/-2, 5 - ^S^fiT^/l":? r * (202mg, 
78%1R*) t LXntz 0 
I41g 

Hlffe^J 3-1 CO If! 3 XS"C#bnfc3 - tl-((l-ter t-^ h^f^/V 
tf; — /ut°^ y 3 ;v) - l >- K — — 3 — >T A-] — 4 - 

(7x^/U7^y) - lH-t°n-/U-2, 5 -v^^ (195mg, 0. 39mmol) 4 
NflMfc/^:*-**^ (4.0ml) SrM-CJm*.. 1 5 ^flttf 2 L?c 0 RJC»^i»^^ 
xf;i,x-T/^»x., WWLfcH»S:5»Lfco ^^)ft««Si^vF 
(SBBi§S£: ? P n ^ / -;U/7 y^^77k= 9/1/0. 

1) TfSit^ r. t K «fc Y> % *B{t^*«:«feS|£i8i (54mg, 35%4X*) t LTjl 

fc 0 4^t4fii:^S3 i \ztf1t 0 

nmrn 3-it um^^j 3-2 o^*sr»fc 0 3 1 

3lS£#'J 3-3 

3 - [1- { ( 1 - * ^yut D -< y 3 ;u) -lH-^yK-^ 

-4- (7xx^7^7) - lH-t°n-;U-2, 5 - 
Sli6#]3 - 1 T»»fc*bfc3 - (^zc^yl^T^y) -4- [1- (3-tVyi/ 
/W^^/W) - lH-^fy K—/l"— 3 — yw] - 1 H - t°n — ;V— 2 , 5 - 

(46mg, 0. 115 mmol) (0. 5mL) (Cjgfl? U JJ * A (27mg, 0. 196 

mmolK * $ Is^/Vifr *f-A, (14.7/zL, 0. 173 mmol) X. T^fflT 3 
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: ? o P *>U^/y * 7 -)V/T y^^7*= 9/1/0.1) S 
rile £9, M<b£»*&8£»ift (limg f 24%JR*) LT»fc 0 ^t£fi££ig3 

Xttftl 3 - 3 i H3«Uc LTHISW 3-4i^3-6 0>{t£*WS:#fco ttttttS: 
t32^?)33 ^7^i" 0 
HJStf'] 3-7 

3 - [ 1 - ((l-T;^;t^'J *J>- 4 - * ^/U] - 1 H f 1/ K— 

/U— 3 T /t^] - 4 - (7x^/V7 ^ 7 ) - 1 H — fc°t3 — yU — 2, 5 - *Jitls M. 

SHI 

3lSS#l3-2 tmffilZ.LX'&bthtc3- (7x^7^) -4- [1- (3 
-t^yy/Mf^) -lH-^yK^-3-/f;V] — 1 H — fc° n — /]✓— 2 , 
S-v^V (I00m g> 0. 23mmol) &DMF (l. 0ml) ^fi? U FV^f 

/l/7;y (38/i 1, 0.28mmol), ^- t e r t - ^ 1 

/u- i — * (nomg, o. 35mmoi) Sr^ffl^BSJfcJnx. i smr^M 

->y ij¥>\<v u-rhjr??^— mmmm : * o n a^A/y ^-^=9.5/ 

5) r tfcJ: 9 % 3 - [ 1 - {[ 1 - ( 1 , 2 - v>- t e r t 

^j3JVi$=L ;VT ^ ) t'-^y i/>-- 4 ->f/W] ^^/^} -1H-^K^- 
3--f^] -4- (^i^/L-T^/) — 1 H- t°n — — 2 , 5-i>jr>-&M& 
Tfttt^ (I50mg, 100%lR^) i Ltllt 

XtftM 3-7^1 X8"el»bttfc3 - [ 1 - {[ 1 - ( 1 , 2 -it- t e r t 

K~ /U-3— >f^] -4- (^zc^A'T ^ / ) — 1 H — t° n — /U— 2 , 5 - i>Jr 
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> (l45mg, 0. 22mmol) /V- (1.0ml) \Zf$ffi L 4 N^^/i^^^r^ V 

(1.0ml) SrM-CiP^., 2 4«fW»tfLfcc EJfcfi^4*&»*8(fcBL;fc«, 
— (0.5ml) {Ci£fc?U vOigafci^n^n^-^/u (50ml) 

ft»t 5 r I: J: 9 KHfbMtrttfiltil i LT (70mg, 65%iR^) »fc 0 fett 
ffi£r^3 3 
HSfc^J 4-1 

3 - [ 8 - t Kn^ri/^ ^/U- 6, 7, 8, 9-fh5t Kntry K [1, 2 
- a ] -Y V K— 1 0 — ^/U] - 4 - (^oi^/VT 5 ^ ) - 1 H- t°u-/l/- 
2, 

ifciUfc (Tetrahedron, 47, 4645, 1991) fegtCO^ffi 
ot^Lfc6, 7, 8, 9-fh7t Kntl K [1, 2 — a ] V K— /U — 
8-^^/Wfyixf;l/( 8. lg, 33. 3mmol) £ T H F (lOOmL) Kjgfi? U 
T-TK^'fbT/U^ y (l.Og, 26. 6mmol) COTHF (300mL) Mmm^liU 

*LX 1 Lfc 0 Rte»*»fc:lMfc^/K * % i NJMft ^ 

3!#M#ffi4£f*^£r DMF (80mL) Idigfi? U >f ^ PS—As (5. 44 g, 79. 9 mmolh 
t e r t -^^7x^>!)/^ n^-Y K (10.98 g, 40.0 mmol) Sr^fiT? 

h y ^ ASr/E>BU», *>«eSr»««;BU v- y # y/u* 9 ^ * n ^ h P? 7 

A- (MS«:^ty/S8x^=:2o/i) t tci ct 5 , 8 

-t e r t-^f/Vi/7x^v'!)/Wi/^;V-6, 7, 8, 9-T" h5t 
KntryKCl, 2- a] 4> K-A*«:tt:R4b (I0.5g, 72%1R^) Ltftfc. 

HSS#'J4 - 1 <£>B 1 iat'^?)^fc8- t e r t -7>;Vv ? 7zn;^>lJ 

^VU- 6, 7, 8, 9-rh7t Knt°y K[ 1 , 2 - a M >- K — MlO.Og, 
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22. 7n»l)$r4ttb*^UV(60BL)fc##U h V x-f'A'T 5 V (3. 79mL, 27. 2mmol) 
SrflPx £ P>K: x T/l^=fV#ffl^T, 0 "CT-i&fc^lMI (2. 18mL, 25. Ommol) 

»ai^-^= l 0/l-*6/l-+2/l) Tflf*l"f 5 r t i 9 , 8-tert- 
y^/Vv ! 7i-;Vv'!J /v^-^f W ^/V- 1 0 -^-dr-^^-^/l'- 6 , 7, 8, 9- 
7 1 h7 t Kb try K [ 1 , 2-a] ^fy K-/U*afe@flci: LT (10. 15 g, 88% 

*tti 4 - 1 ©I 2 I1T*'# btl/c 8 - t e r t - 7=1->V*?7 ^ —JV*/ V JVJr 
*ri/*=f-/V- l 0 -^-df-^^--r A— 6, 7, 8, 9-f l>7t Knf II K.[l, 
2-a] -fi'K— A- (3. 10 g, 6. 07 mmol) ;—,V (80inL) iijgfi?^ T As 

^yfiST, M?a-C**<b^^*-M- y >>A (l-15g, 30. 4mmol) ^JPxTl 

B#rajt#Lfc. s/C?Si-o 0 cr"2 NBS^Tk** y an*., gm^^/u 

y*A«r3giJ&, £»c$r»««6BU &£j*tt«r»fc. 
3\ %Wi% *mt* 3- ^> (40mL) tr^fl?L, iIth!)if^->7V 
(1.94mL, 12. lmmol), h y r7/lo*-n g£S$ (4mL) £#Px.T, 3 . 5 H$ fflMW L fc„ 

i -»2/ 1 ) Tf*Mi--s riiaojs-tett -^f^^ss^y /u^- 

dfi^^^/U- 6, 7, 8, 9-fb7t Knf U K [1, 2 — a ] 1" K— A'— 
10--OH 7th7 5 K«;*&fetttt*S (2. 15 g, 71%JR*) t LT»fc„ 
I4 1g 

J?J£tfij4 - 1 CDgS3 XftTitbtbfc [8 - t e r t -7 =f- JVi?-? zr. ]} )V 
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t*S/^^-6, 7, 8, 9-fh7tFot°!)K [1, 2 - a ] V K-ZW 
- 1 0 --Y/t"] Tir h7 5 K (1. 63 g, 3. 28 mmol) t is ~ V&t*?* (426mg, 
3. 61mmol) 5rDMF (20mL) 7^^y#|MTO°CT t e r t-^h 

^ri/^^n (405mg, 3.61mmol) ^^JD^lT 3 0 ^BUJf # U ^|:ter t-^ 
y (405mg, 3.61mmol) £JD;t^o 3 0M^ iX/S^^l 0 °CT 2 Nfi£ 

= 5/ 1 — 2/1 ) TflltS r t i-«t «9 , 3 - [ 8 - ( t e r t -?°f>fr*Jy 
x-/W>]j/Ut^^^^) -6, 7, 8, 9-f h7t KotrU K [1, 2- 
a ] -Y ^ K— ^- 1 0 ->f /W] - 4 - t KndrV- 1 H — t° n — /U— 2 , 5 - v 5 
tf-^SrjfiJK^ (I80mg, 10%iR*) fcLT#fc„ 
I51g 

HS£0y 4 - 1 ^)l4Igt|lt>hfe3 - [8 - ( t e r t — -?^fls*Jy=.—A> 
;\sJr*i/ t^/is) -6, 7, 8, 9-fh7t Knt°y K [1, 2 - a ] >T 
^ K— /U- 1 0 /U] - 4 - t K u - i h- t°n- /U- 2 , 5 - 

(lSOmg, 0. 327mmol) ±9, Ml&m 2 - 1 3 ir FHS Id L T , «JHffc£* 
£ (70mg, 55%iR*) »fc 0 ifei4ffiSr^3 3 ^*i" 0 

HJ£#'J4 - 1 i[5]^(-LT5li£^j4 -4^^,4-1 0 (Dit&yo&mtio 4£>t£ffi 
£3t 34^^,36 J^t^^o 
4-2 

3 - [ 8 - (i?* f;i/7 ^/W) - 6, 7, 8, 9-fb7t Knt°l) K 

[l t 2-a].>fyK^-10-^M ~4- (7x^/U7 5 /) - 1 H ~ fc° 
/U— 2, 5— 

h y ^/U^-n > ^^^/lx^^^Jffi^#|(39//L, 232 /z mol) (Z>ifeft * ^t^^(4mL) 
j§JK<-. 0°C-eHJ£^ij4 - 1 7?mbthtz3 - [8-t Kn*i/^f;U-6, 7, 
8, 9-7h7tKnt°!)K[l, 2-a]^K^-10->f/U]-4-(7 
x^;l/7 ^ / ) - 1 H-t°n — — 2 , 5 - (30mg, 77. 4mmol) t 2 , 4, 

6-ny>?> (31 /iU 232 /i mol) £ Jfrffc ^ U ^ (4mL) iZf&M L fc £ T 
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(1.55mL, 3. lOmmol) OTHFMSrOtt JP ;LT 2 . 5 Bf fflMW L fc„ SJfcfiS 

9/Ti) T-WM-rs^ fc jet 9 , *«fls£-»«:ttfeT i e-A':7r* (i6m g , 50%iR 

m) ■ t Lt#fc„ Steffi** 3 4 (d^-n 

HJ60ij4- 2 t|p|«ll-LTllliS^j4- 1 1 4 - 3 SOftMtrllfc. fett 
tt5:^3 7/i^ib4 5{C*-r o 
H;6£0iJ 4-3 

3- [8- (1 — f -6, 7, 8, 9-fh7tKBf!J 

K C 1 , 2 - a ] -fy K — A"— lO-'fA'] - 4 - (7i=^7 5 7) - 1 H- 
t°n— A-— 2, 5— 

h y ^ ^ >-^/U^^^«StK^ (51 n L, 303m mol) COlM.it* ^ t-' >- (4mL) 

ifem^, 0tt-M«4-lt1#t)tifc3- [8-t Ko*-»f;V-6, 7, 
8, 9-5 1 h5t h*P try K [1 , 2-a]^y K— /U- 1 - 4- (7 

1=^75;) - 1 H- t"o- /V— 2, 5 — v'^-V (39mg, 101/imol) £ 2 , 4, 
6-=yyy (40mL. 303/imol) Zmtt^-ls^ (4mL) Kigfl? L fcil^^^T 
/^^fllTITL, 4 OMSIfLfc. KJSffi^fcH-, -f §*V— * (69mg, 
1. Olmmol) HO o/ofcMit-f h V 57 A (40mg, 1. Olmmol) 1 . 5 B#^, DM F (lmL) 

•f ■cmw^tzm-et®* mt tr^is (4«d st^vx, oic-ran*.*:. 3om, 

Sfclfe-f h y 17 A-eft*Lfc. SKI6-7- h y ^A&^S'JiL ^>m^ 

_/W= 9/1 )TW5; fcfcij; «9 > 8tmik&to&&&7*A'7 7 * (5mg, 11% 
©SO £ LTifc. #3ttfltSr* 3 4 K*i- e 

H1S084-3 £|5l«lCLT*ffi#ij4-3 6^^4-3 9 *ntz„ 
tfSr*4 5 7)^4 6(C^i- 0 
HitS#'] 4-40 
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TBDPSO TBDPSO 
[a-6] [a-7] 

(St^K Etfi^^/US, ActtTtf/VE TBDPSIlter t-^f/l'i? 

a? i is 

Chem. Pharm. Bull., 39(3), 823-825, 1991 IS«0^j£ Id J: 9 » 

[a-1] (l.OOg, 4.27mmol) ?y-/-^ (581mg, 8. 54mmol) CO DM F (5mL) 

jg^tc: 0°C-C t e r t-/f^7x=^nn->7y (1.22mL, 4. 70mmol) SrflD 

k\z£*nk&va [a-2] (2.oog, 99%iix^) &n&mvtvi t lx&iz 0 

Httl4 4 - 4 0 OJB 1 Ig-Cft ?>*Vfc^ft [a-2] (2. OOg, 4. 23mmol) <D^ * 
(20mL) f§m\zm&t*> V V J* (643mg, 4. 65mmol) §rJPx. s Ifit- Pjfe&# 
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mfflm&;^*y-^/m&=-?-^= 4 / \ z.t\^ar> 

(1.79g, 98%H5Lm)^M^m^mt LTf#fc„ 

i3ig 

4 - 4 O 2 btlfdt^tl [a-3] (1. 78g, 4. 13mmol) CDSS/k 

THF (20mL) ^ffiiC, I^TOtT h yif ;V7 5y (l.l5mL, 

8.26mmol) HiXU- i/fls? D7-f K (352^1, 4. 54mmol) ^IW&JPx, Ott'2B| 

f&fe [a-4] (crude 2. 14g) teWS^ 5 r t ft < ft Ig|:ffl V * tz a 
S4I1 

> K— /W- 3 -T-fe YT 5 K (1.44g, 8. 26mmol) C9*i7KDM F (lOmL) j^jg 
IC, T^=i'>'#ia^:T0 t, CT-6 0%7K*ft:-*- h i> £i» (330rog, 8. 26mmol) 
Otfl S^^^^a.^Jfe^^ - 4 0©f3Igt#f)ilfc<t&i[a-4](2. 14g, 
4. 13mmol fB Hi ) ©«*THF (5mL) *§?{£.KlT>'H V VC~T V V -7 A (62mg, 0. 41mmol) 

/mm^ J- ^= 1/2) -CflltS iilCit), [a-5] (1. 48g, 60% 

HJSFiJ 4 - 4 00^4 XHT^bttfc'fb-a-^ [a-5] (1.44g, 2. 40mmol) CO ^ o 
d^/WjU (lOOraL) iSl:5 0%M)7/^nSi*ilt (7. 5mL) £ri0;t, 

*K-^^^->^AT-K^LTS38L/ci„ W^ifcSsTg [a-6] (crude 1. 20g) fAfif 

HJfcfiJ 4 - 4 OCDs? 5 T.UX'nhMzit^^} [a-6] (1.20g, 2. 40mmol *@ S ) 
(»3L$ J— IV (50mL) ?g?i£(.L 5 %;<y i><? J±-fcm (l45mg) SrJnx., 3 5UICD7K 

75 



BNSDOCID: <WO 0006564A1_L> 



WO 00/06564 PCT/JP99/0408S 



1/2) TWi^-TS rilij; } 0\\L J &m [a-7] (I.13g, 93%IR^) 5r«feSfi^^t 
LTifc. 




[a-10] [a-11] 



^ttM 4 - 4 O 6 ISTH feixfcft^* [a-7] (1.13g, 2. 28 ramol) JtJt 
i/i ^Kv^ ^/l- (296mg, 2. 51ntmol) (7)«7kTHF (l2mL) T^=f'V# 
ISTOtft e r t - / Y * is* ]) $ J* (537mg, 4. 79mmol) It TflQ 

2 l$mi|# Lfc„ KJ£ft6-4fe«r 5 U -7 -kTk^ifcf 

^LTiS^Lfco %h Htz.mm.tr'>]) jo V ;)s j] => j*. ? (Mffl^ 
dflJ-^/ilPBIac^A.- 1/3) r. £ "9 , fl^ifc [a-8] (1.05g, 

84%iK*)5-/*feT ; E-^7T^i: Ltife, 

mmm4-4 0©S7Igfibixfcft^ [a-8] (600mg, 1. 09mmol) Wg^^ 
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(3mL) mmiZ % T^V> (496 /zl, 5. 45mmol) £Jnx_ 1 0 0 t"? 2 B#|RHI#«, 

fta*-cj»aiL, ^Lj±TmmLtc 0 nhfotcmmzr hf aomD -e**?u i 

M7^fc7 F7^T^^nTHFg$ (2.2mL, 2. 2mmol) 5rJP^L, 
:7>r- (SM«*K ; 1/3) T»Kt5^i:tJ:5, ft 

£^ [a-9] (364mg, 86%IR*) Sr#fe7^/V7 7^ t LT#fc 0 

JlJ£#'j4-4 0^*8lST#t)ixfcft^ft [a-9] (300mg, 0. 77mmol) (7)*StR 
THF (5mL) JgJKM, T/V=f V#ffl^T 0 \f V (188 /z 1, 2. 31mrool) X 

l** ^^/W^^K**** (270mg, 1. 54mmol) SrHl^JP^, Sit 2 V$?£tf$kW L 

*Lfcffi£:fiJc4* [a-10] (crude 374 mg) tt«ffi8-f 5 ^ <h ft < ftlgiuffl V^c e 

Sio IS 

HJ60ij4 - 4 0<?>SE 9 XST^bttfc^^ft [a-10] (50mg, 0. llmmol) <^)TH 
F (lmL) ni^/U^ ^/UT ? > (185// 1, 2. 14mmol) £Jn*l, tjff^ 8 5 °C 

Pl« ;^nn ^/^^/^ * / — /U= 9 / 1 ) T»8t5 ItCi^ fl:^* 
[a-li] (36mg, 81%lR^) 5:^7^/^7 7^ t lt#fc 0 #>f±ffi 4 6 

- njsm - 4 o t mm^Lxmmm4 - 4i^m-so <Dit&M*mtz 0 m 
nt&m 4-5i 
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TBDPSO TBDPSO 
[b-6] [b-7] 



m 1 IS 

gE&HL-g-^ [b-l] (1.09g, 4. 67mmol) COSStRTHF (20mL) j^Jgi-, T/U^'V 
#ffl^CT 0°CX* h V s.f-/VT $ > (l.30mL, 9. 34mmol) Rtf * is /U ? xn }) K (398 
Hi, 5. 14mmol) SrHl&flQ x. , 0°CT*2 5»ffl«H$Lfc 0 KJ£«£-*bl-ftfilfiW* 

^T^ILtgiLfc, ft^tvfctM [b-2] (crude 1. 53g) (iWi^-S r 

9$ 2X11 

H*£0«j4-5 lro^llST'tbilfcMIl [b-2] (l.53g, 4. 67mniol ffiMO 
(Di?*3<-y-> (20mL) ^^(dCC-CTK (10mL) RXf 4 NTk&ffc-J- h V 9 
(l.40mL, 5.60mniol) SrHtSjWJBx., OlCT lBSBIiatf Lfc.. SJ£ig3-4Wcg&?Q 

(crude 1.31g) »i 5 r t < fclgfcffl ^ fc c 
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^3 11 

Hlfe0ij4-5 1 CT>m 2 TM-CnhixTzU^.^ [b-3] (1.31g, 4. 67mmol 

5 y/- /W636 mg, 9. 34mmol) <D DM F (5mL) 0 "CC t e r t - rf 

J-;V~Jy n a v-^>- (l.34mL, 5. Hramol) £rJDx., ^fit — gfejf Lfc 0 

; -^-^^/g^^^^/w=4/l ) -emM-TS r t J: 9 , it&m [b-4] 
(2. lig, 89%)R^) ^fift^i: LTftfc,, 

JOSF'J4 -4 OC7)^4X®ir|5]«{i, K-/V- 3 -T-tr h7 5 K (l.08g, 
6.23mmolh SStKDM F (lOmL), 6 O %7k*fb-^ h V t> J* (249mg, 6. 23mmol) > 
mtk&l4 - 5 1 CDH3 XS-C#^Hfcfb^-fe [b-4] (2.11g, 4.15mmol), 
H F (5raL) h V 0 J* (62rag, 0. 42mmol) SrfflV\ fc-g-i^ [b-5] (1. 42 

g, 57%l&m ZM&ftiViVob LT#fc 0 

^j£«4-4 o^isiii:^!;, mm.M4 - 5 i <Dm4T.mx-mbfrtzik 

[b-5] (1.42g, 2. 37mmol) v ^nn^/l^ (lOOmL) 505O%HJ7;Utc 
gfcg£*?g?j£ (7. lmL) £rfflV\ S^fe [b-6] (crude 1. 12g) 5rt#fc„ 

I6II 

. hj£#J4 -4 o«g6igt^it;, nife^u - 5 i <Dm s nm-cnh nt±m 

[b-6] (1. 12g, 2. 37mmol *BSh ^n?./— A- (50mL) RTf 5 %;<y i> V J* 
-&zm (lOOmg) £r/Hi,\ [b-7] (l. 12g, 96%lK*) Sr*fe?U#c^ t L T# 

/Co 
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[b-10] [b-11] 



$7Ig 

^4* [b-7] (I.12g, 2. 26mmolh is V&is * (294mg, 2. 51mmol) x **7kT 

HF (llmL) &U*t e r t Y*is* ]) $ Jx (533mg, 4. 75mmol) Srffll^ 

m [b-8] (960mg, 74%IR^) 5r *feT * /U 7 y * t L T #fc D 
If? 8 IS 

HJ60»J4 -4 O^SSIgJrRiC, Hffi#j4 - 5 1 co3?7Xg-e#?>*L*Lffc 
[b-8] (600mg, I. 09mmol) x ft& (3mLh T ~ y V (496// 1, 5. 45mmol) , T 
HF (lOmL) SU ? lM7yftf h^y^Ty^^^^THFSi (2. 2 mL, 2.2 
mmol) Srffll/^ [b-9] (398mg N 94%lfc*) ^$fe7^^7r^i lT^lfc 0 

S9II 

HSfe#ij4 -4 0(^f 9XSi:|?li^ HJfc0«4 - 5 1 (D«8XaT»fe*Vfc{t 
^fe [b-9] (300mg, 0.77mmolh t*THF (5mL), fc° U v^V (188 /x 1, 2. 31mmol) 
RTf**^X/Ufc>WtMfcyo (270mg, 1. 54mraol) fi£/£4£> [b-10] (360 

mg) £r#fc 0 ^htt«»t 5 r t 4 < Mitffl^to 
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W, i o ig 

HJ£0«J4 - 4 ocofS l oigiPlil:, Hi&i#'|4 - 5 l rofg 9 imT# ibtvfc 
^•o-'Kl [b-10] (50mg, 0. llmmolh THF (lmL) SI>'x^/l/^ f ;l/7 5 V (185 
ml, 2. 14mmol) £JBV\ -fb-a^ [b-11] (38mg, 83%ift*) ^r^feT^/V:? T * 

LHIfc. ^tMSrSt 5 0 li^-T,, 

Hifc#ij4 - 5 1 t l^^li LTHJfe#ij4 - 524>M-55 <D\k&tfo*%tz. 0 #1 
ttfi^r^ 5 0^b5 1 
HJSfSJ 4-56 




CHO 



[c-1] 



m3xfs 



i xfi 




CO.Et 

2 B2XfI 



[c-2] 




OAc ^ 4 ^* 



[c-4] 




[c-3] 




OAc 




mexfi 





OMs t&7Xf! 



/ 



TBDPSO 
[c-8] 



Tetrahedron, 50, 6299, 1 9 9 4X(i Synthetic 
Communication, 17, 647, 1987 ffiicCO^fei-^ o T^tfc 
Ltzit&Wd [c-1] (lO.Og, 68.9mmol) ^h/Umv (l50mL) C|Sl, ^fiT^ 
(12. 5mL, 82. 7mmol) N fc°-<y^> (0. 68mL, 6.8911111101), ^ 
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i7->-^4A (lOg) £r#Px.T, 7^^yftgT> 1 0 0- 1 0 5 "CCM 

fc-g-'fc [c-2] (lO.Og, 50%i|R^) ^iM B B a HT'#fc t 

lHJfctf'J 4 - 5 6 GDSfJ 1 lSTJ»6nfcft^ft [c-2] (0. 2g, 0. 7mmol) fcai* J 
->V (2.5mL) *SitJtTHF<2.5mL)li»»L, £ CD^ifc&i&fc J) ^ ? A (150mg, 
3. 5mmol) <t TkSt-fLtf; >7 V V V J* (l30mg, 3. 5mmol) <D^# / — As (2. 5mL) *5 
il^THF (2. 5tnL)>t"COSg Ot-eiTU 3 O^g^Lfc, R 

J&*g*££ 3 0#fflflP$?iSij£U KJ&JSK 1 0 %^3i>-^7Kj§fSSrAnx., ft®^^ 

*S'J«, *>tt«r»«ttBU ft^fifeife [c-3] fc»fc„ 

I3IS 

$$MmA - 5 6©j|2 XS^#P>tbfci|a^fig!g9 [c-3] (7. 2g) 3rftg£tr = /W 
(lOOmL) ^riCL i p a s e PS (348mg) £-flPx.T^ig.-e 1 3Sf^ 

«M*Ljfc 0 KJ«?»Sr-fe9-f K^ffl^T^igL^ ^fSSrllfii^lil L, m£.f&Vo [c- 
4] (9. 72g) 

I41g 

JU&fc#j4 -5 6©^3IiTf b^fci4fi!tft [c-4] SrDMF (35mL) JCjgfi? 
L> ^:i:t e r t -^f A-v^7i=/U^ a p fy V (8. 98mL, 38. 3mmol) , 5 
^V — As (2.61g, 38.3mmol) £ })R XL T T =f >^ »?c T\ 1 . 5 tifWiWfr L 

fco S/Sffil-)5afP^^7K?rJPx.T, SSx^fiffiL, gfefnAife 
*T*ife#&, ftttMB&SffittBU &£j5£#l [c-5] (19. lg) 

^|J£#|J 4-56 (Dm 4 Igt# ^nfcffi^fe [c-5] £ ^ * 7 — (70mL) d 
?£ft¥L N V ZJ* (4. 81g, 34.8mmol) SrAnx.TT^=fvm»ET, 

x-4 0^p a ifijfLfc o Rj£«Kfis?b£ia* % i mses?*** v v-ufcm&zmz- 
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*-f>/%$m. = 4/1) -C»St5: kiZX V) » ffc^fe [c-6] (11. 6g) £ 

6 IS 

HJt&0ij4-5 6 <£>S§ 5 JLU~?'{%biXtcit-& ! ti>) [c-6] (11. 6g, 26. lmmol) £ T H 
F (200mL) (djgft?L, 0 tt* t° V i/> (6. 3mL, 78. 3mmolK * Z I'XA'fr 

(9. 09g, 52.2mmol) %mtLTT/V=t vSLSfeT, ^fiT- 2 B#|?fl}i# Lfc„ S)£ 

nti V ^AtK^jK, i&fn£:ig7k-esfci£&, ig*§&@U ffi^fife^ [c-7] (14. lg) 

*J60)J4 - 5 6©^6Igf#b^fct±fi!cift [c-7] 5;DMF (200mL) Idjg 
fi?U O-CfTKHtthy^A (1. 15g, 28. 7mmolh 3 ? ifT h ]) V J* (391mg, 
2.61mmol) &1JUZ.XT sis =?>%-jj5,T , 0 °C"C 4 O »Pb1X^1£T' 1 2 tf^Sft L 

/l^^J^ h^:7^ — (MM : --Jf t y/ftKxf /V= 9 5/5) T 
f»M-f SrtlCi'K [c-8] (8.94g, [c-6] ^e>80%l|X^) Sr» 
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MeO [c-1 3] 



|8Ig 

- 5 7 JLMX+'&btltiit'&yo [c-8] (4. 6g, 10. 8mmol) ^TH 

F (30mL) djSfilL* lMr h7^f^7>^^!?iN7;l/t7^ K/THFM 
(22mL) SrllTllPifc*, 1 2«fB!HI»Lfco RfcU&Vo^ 1 0%^oiv^7K 

->AteiL/: 0 ft«fc#I«:«BiJ«L «S££»*8ttB Lfc, MSr^y A^tf 9 
A^n 7 h/77^ (Jgffl»j3t ; ^^1^>/»Sf3i^yw= l /i ) 
rirCi^t^ [c-9] (l.36g, 67%iRap) SrHfitttt* LT#fc. 
I91fi 

3!S£#»]4 - 5 6<D^ 8XS-e#^nfc^^*^ [c-9] (500mg, 2. 7mmol) ^TH 
F (5mL) ^mmi^. i^^T'7k^TT-7K*^^ h V V A (l30mg, 3. 2mmol) 5rJnx_ 
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tz 0 SlSM-a-^lSr^ia-e 1 aVikt^/ls (0.2mL, 3. 2mmol) 

ftjNMflfeiEBiJfftt *«Sr»»8ft@-*-Sc:i:tJ:J:t>, [c-io] (620mg) SrSS 

IS i oil 

HJ601J4 - 5 6<£>SB9 JLUX-nhtitzit-t^O [c-10] (620mg) Zmt*?-^^ 
(lOmL) MfgftfU h!Jxf;V7?y (0. 28mL, 3. 2mmol) &MZ-tz 0 tK^^. ^ 
it**-9-VA' (0. 45mL,3. 2mmol) SrJP X.7k^TT 3 0 ftffltiLW L/c„ 
jg^-^^T V^e-T7K (20mL) Sr*»T-C*PA3 O^IWItl*Lfc„ RJ&Zl£-#!l- 

rtia?), Cc-11] (755mg) ^lfe7^77^iLT|fc, rix-S: 

£ l l II 

^4-5 6©gl OlS-CftbHfcte-g-l&Cc-ll] (755mg)£rTHF(15mL) 
/ — ;U(7mL) L.Tk/^TT-^^ft^^^-t- h y £.M505mg, 13.5mmol) 

srJD^Tk^TT-i mmmwi-tz. fcj&m>&V!)\z.i o%? =z>mfc?gWi&toZL, m 

^«»!&MBiJ^. «««r*aB(£@Lfc. »itJ!l*fl:> ^ u V (lOmL) Srjbq*., * 
Vn-C% h!lif/l'V'7>' (0.85mL, 5. 4mmol), h y ^/l^ng^ (3raL) £:JPX.^ 
ST- l 2 n#Rfljt#L/c 0 El&ffi^»KI&:ftffi*zk«:Jjn;t»-» U £ ?> ICtKJI & 

bij&x at as is tfc 0 sii:v'y*W7A^DYF/77^- (MM 

g« : ^dr-y-^/P^^^/W= 1/2) T'ffiK-TSr <0 {t&Vo. [c-12] 

(590mg, 86%lfc*) ^M7^7 7^Htf fc. 
Sl2 Ig 

HMi|4-5 6»il 1 XgTtt^^/cfb-a-^ [c-12] £JlJ6#ij4 - 1 (Dm 4 
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m 5 2 tc7j*i- 0 

mi&m 4 - 5 6 1 mmiz. Lrmt&M 4-57 (Dit-s-yo&ntzo 5 2 

*ifc#l4-5 6 00^1 IS/4><bSS 7I*IT"fl| bthtzit-&y>) [c-8] «fc 9 , MMM 
4 - 1 tf>3? 2 IS^ iblg 5 II> %.UMM.m 4-2SK f2Hi£#l 4-40©| 
9 Ii^bl 1 0 XSirl^^ldLT, HJg^!|4 - 5 8*>b4 - 7 1 ©■fb^*S:# 
feo #Jtt<ia?r* 5 2 ri>ib 5 7 K^-To 
SlJfctfiJ 5-1 




[d-1] [d-2] [d-3] 




OH 



[d-5] 

[d-4] 

(ittf> N Phliyi^/Ui, TBDMSIJt e r t ;V->y/VlJ; 
Wo) 
SS 1 IS 

Synthet i c Communicat ion, 21 (5), 611—61 
7,199 1 mm<VJJ&tmmiZ.LXnbtltzit£rV>)Ld-ll (20g)£rDMF(50mL) 
l^feffiLtzm^ fcmit-f b V J* (3. 2g,80. 2mmol) ©DMF (l50mL) MMm^ 

-y'a^r- 2 - ( t e r t - 7~ ^ JU i? * ^JV*/ ]) iVjr* is) ai ^ ^ (l9.2g, 
80.2mmol) Srflp x^£T $ P> 1 B$|R] L fc„ SJ£i&Tt£ , 10%?3L>Mfc 
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Lfc„ ftj&ffl&ttSUgL mm*Wkffiffc®-fZ>zkic£Y)m.!kf$.M [d-2] (38. 7 g ) 

S2Ig 

*S&0ij5-l C9|g 1 XST"#^tLfc*a£/&$!9 [d-2] §r T H F (lOOmL) dfglS? 
U 1 Mr" h7/f/V7y ; E-= l )A7;l't7'l' K/THFi§ffi (150mL) £r^?fiT» 

M*mw&. mm*Wkm$tm-rz^ t^x [d-3] (21. 7 g ) zm^&m 

^311 

mm®\5-i (om2T.mxnhixtzm^.^ [d-3] (2oo m D 
mml, fcmit^^ittJ* (13. o g ) ^rjp^fc^, fcmnmuT ojke) ^ux 

mr$m& ■■ ^*-y->/mm^^^= 3/2) -cffiM-rs- 
^ j: 9 [d-4] (3.2 g , vc&m [d-n a»?> n%m.m &?&m&&£kti- 

^Jte0"j5-1 Wl3lSTHbitfdt^ [d-4] (3. 2g) SrTHF (90mL) \Z 
rgf&L. h!J7i = MX7^y (5. 7g,21.7mmol) SrAB ;t^ig.T* 3 0 ftffiffi.W&, 

W 7 A^nvh/77^- (JBM&K : — 3:^= 9/ 1 ) X 

ffMt^r fcfcj: »Mfc£-fc [d-5] (2. 34g, 82%UX*) Sr^fe}ftttift.t'LT#fco 
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[d-5] [d-6] [d-7] 




mm (40mL) h^9J— /l> (40mL) Og^IlCMTT' 4 0 % i?* f;V7 5 
V,7K^ffi(4. lg,36. Ommol) £ 3 7%*/t-v y >7k^»(2. 6mL, 36. Ommol) &rJ!jnx.fc 0 
#CV^*i£0ij5-l Ol4HT*#5)}lfcfk^ [d-5] (2.3g)<Z>mm (l5mL) £ 
(l5mL) £©ffi£1**<B»ra&*?&T-CJ!ili*.rtL&, Sflti2«fW« 

B'JSL £i^J: *) , *&4)3jc^ [d-6] (3.4g) SrStfefttt** 

;U (l50mL) \Z3 Vi£*?-;l> (95mL) §rJt)Px. s #^TH;fe#!l 5 - 1 Og? 
5Igf#t.llfcItfKi [d-6] (3.4g) CDSgfc (150mL) mm&7k'&TT*M X-tz. 
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( a ) H ffiffll 1 ~ 1 (Dik&WO . 1 0 g 

( b ) %m 5 o g 

(c) h^nnv'r^ 15g 

(d) D/Vifs**/* ^/Vir/un — hi) 44 g 

(e) ^f7 5^/*^A lg 

(a), (bK (c) ( d ) CD 3 0 g U Xffi<£**«, §S 

tt«:fT3o r<0«3K*fcl 4 g<0 (d) &T/lgGQ (e) Srift^U fTttttfCe. 
^Jiri-S t M<fc 9 , l^fcfcHOmg^) (a) Sr^WtS^I 1 0 0 OflS: 

KCfliJ^PKCflii (D^^ik« ; rt*ffl^(3:^< n ir^b, ::tli± 

UP KC is II Srfflv^fclHBSttMkfcffofco 
[ I ] PKCHMfSttKlft 

fflUK&ttWKJBStlSSi: LTB I OTRAK Protein kinase 
C enzyme assay sy s tern (HTSKV^riNil/^, 
Amersham *±) , P K C HSfflp^ <>: IIP rotein Kinase C, 

Human Reconbinant (CALBIOCHEM £±) ^PlALffiVVc 0 ^S^V 
AtClgsftC0^7/Wi/^^^<^ (l2mM calcium acetate, 50mM Tris/HCl pH 

7.5, 0.05% (w/v) sodium azide) s Lipid (0.3 mg/ml L a -phosphatidyl- 
L-serine, 24mg/ml phorbol 12-myristate 13-acetate, 50mM Tris/HCl pH 7.5, 
0.05% (w/v) sodium azide) ^TT"^ My7r- (900 //M peptide RKRTLRRL) , 50mM 
Tris/HCl pH 7.5, 0.05% (w/v) sodium azideh DTT/<^77- (30mM 
dithiothreitol, 50mM Tris/HCl pH 7.5, 0.05% (w/v) sodium azide), ^ ^ 
v' ^7 A A T P 5/ 7 7 — ( 1 . 2mM ATP, 30m Hepes pH 7. 4, 72 mM magnesium chloride) 
O^jgffiS: 1:1:1:1:0. 8 OSJ^-CSE^ L, [y-32P]ATP (Amersham 
?±, cat. No. PB168) 5:0. 6 7 // Mt i 5 MitlfS^it Ifco PK 
CmmtM&te, T y±4 /<?y T— (10mM Hepes pH 7. 4, 0.01% Triton X-100) 
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1&4^K (Dimethyl sulfoxide (DM SO) V^f&»/£ lnM-10 M £ ft <5 «fc 9 

mM orthophosphoric acid containing carmosine red) 5rSKiE-a ir ^S^Ux: 
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